In a previous paper, Chapman & Campbell (1957) reported that the addition of relatively large amounts of bone meal to bread diets low in iron retarded haemoglobin regeneration in anaemic rats.
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automatically resulted in a reduction in the intake of iron by the rats on these two diets. It is apparent particularly with diet 15 : the total iron consumed in the 10-week period amounted to 9-5 mg, compared to 15-4 mg for the control rats. The effect of these additives on gains in body-weight, iron content of liver and heart weight is shown in Table 2 . The presence of calcium carbonate, calcium lactate and calcium chloride in the diets resulted in a significant decrease in the gains in weight shown by these rats. As shown in Table I , calcium carbonate and calcium chloride in the diet led to a reduction in the amount of food consumed, but the presence of the lactate did not significantly reduce food consumption.
In Exp. I , the presence of either bone meal or calcium carbonate in the flour led to a significant decrease in the iron content of the liver. I n Exp. 2, in which calcium lactate and calcium chloride were used as sources of calcium, their presence also appeared to result in decreased liver iron content.
All forms of calcium used in Exps. I and 2 led to significant increases in the heart weights expressed in g/Ioo g body-weight.
The effect of adding bone meal, calcium carbonate, calcium lactate and calcium chloride on haemoglobin regeneration is shown in Fig. I . For simplicity of presenta- Ca and P salts, and iron utilization by rats Table 2 . Effect of additives in the diet on gain in weight, iron content of liver and heart weight of rats tion, the control groups in the two experiments have been combined. It can be clearly seen that all four forms of calcium tended to retard haemoglobin regeneration. Even when a small amount of iron was added to these diets the addition of any one of the four forms of calcium still led to a decrease in haemoglobin levels. The effect of adding the two phosphates on the amount of food consumed is shown in Table I , and their effect on gain in body-weight, iron content of liver and heart weight is shown in Table 2 . Whereas the presence of disodium phosphate led to an increase in food consumption, the presence of sodium hexametaphosphate, on the other hand, had no effect on food consumption. In spite of the increase in food consumption in the presence of disodium phosphate, neither phosphate had any significant effect on the gains in weight of the rats or on the iron content of the liver. Sodium hexametaphosphate had no effect on the heart weights of the rats, but the presence of disodium phosphate did result in increases in heart weights that were just significant.
Additive to diet
Additive to diet The effect of these two phosphates on haemoglobin regeneration is shown in Fig. 2 . Statistical analysis of the results indicated that the presence of these two phosphates had no significant effect on haemoglobin levels.
Ca and P salts, and iron Utilization by rals

DISCUSSION
The results of the work reported suggest that adding relatively large amounts of calcium salts to bread diets adversely affects the utilization of iron by the anaemic rat, whereas adding phosphate salts does not. These results further suggest that the calcium rather than the phosphate portion of bone meal leads to an interference with the uptake of iron. They confirm the findings of Kletzien (1935 Kletzien ( , 1938 Kletzien ( , 1940 ) that several calcium salts reduced liver iron, though phosphates did not, but are not consistent with the views that dietary calcium will increase iron availability by precipitating the phosphorus as calcium phosphate. Kletzien (1940) reported that, under the conditions of his experiments, though ' calcium carbonate, citrate, acetate, tartrate, malate and chloride acted to diminish iron assimilation, calcium sulfate had no adverse effect '.
Kletzien explains that 'the corrosive effects of calcium chloride are probably not due to its composition as such, but are related rather to its ready solubility and high degree of ionization, overcoming thereby the ionic antagonism of the sodium and potassium and interfering with the normal reactions involving chlorides, carbonates and phosphates. That absorption is a factor in making iron unavailable is not disproved; neither are changes in intestinal pH or the removal of iron by precipitation.' The diets used by Kletzien provided a daily intake of 0.5 mg iron, but there is no indication of the amounts of calcium or phosphorus consumed or contained in the diets.
It is perhaps worth mention that in our studies there was a direct relationship between the solubility of the calcium salt used and its effect on haemoglobin regeneration. Calcium chloride and calcium lactate, being the more soluble salts, retarded haemoglobin regeneration to the greater extent. The phosphate and carbonate had a smaller adverse effect on haemoglobin levels. The fact that calcium sulphate, according to Kletzien, does not affect the assimilation of iron cannot be explained on a solubility basis.
Though it might appear that the significant effects shown by the presence of bone meal in the diets on the liver iron content and heart weights are at variance with the results reported by Chapman & Campbell (1957) , it should be pointed out that in the study now under consideration only the highest level of calcium and the lowest levels of iron were used, compared with the five levels of iron and three levels of bone meal used in the earlier work. With the same levels of iron and calcium the results of the two studies are in agreement.
The contradictory reports in the literature about the effect of calcium on the utilization of iron may be partly explained by the widely differing levels of calcium and iron used in the experimental diets. Generally speaking, when in animal studies the ratio ca1cium:iron has been relatively large, calcium has been found to have an adverse effect on the utilization of iron, whereas when the ca1cium:iron ratio was small, the presence of calcium was reported either to have no effect or actually to promote utilization of iron. It is appreciated that the calcium and iron contents of the diet are Nutr. 11, z only two of many factors influencing the utilization of iron; it is therefore of importance that analyses of the diets as fed be recorded.
With those diets in which the presence of a calcium salt influenced the iron content of the liver, haemoglobin regeneration or heart weights, consideration must be given to the effect the calcium had upon food consumption. If the presence of the added calcium has reduced food consumption, then the resulting effects might be due either to a reduction in the amount of iron consumed or to the presence of the calcium.
As has been noted earlier, the diets containing calcium carbonate and calcium chloride did lead to significant reduction in the amounts of food consumed. T h e presence of either of these salts led to lowered iron contents of the liver and increased heart weights. At the same time, however, it was noted that the presence of bone meal or calcium lactate, which also led to small liver iron values and increased heart weights, did not reduce food consumption. Thus this study, in which similar significant effects were produced by all calcium salts whether they resulted in reduced food consumption or not, lends support to the suggestion that the effect is a result of the increased calcium consumption and not of a reduced iron intake.
It was also noted that, though diet no. I I contributed 15-4 mg iron to the rats consuming it, and diet no. 16 contributed 16.4 mg iron, the rats consuming diet no. 16 contained less iron in their livers and had greater heart weights than the rats on diet no. 1 1 . This finding substantiates the suggestion that it was the increase in calcium in diet no. 16 that caused these effects.
It has been suggested that the iron requirement of the rat is approximately 0.25 mg/day (McCoy, 1949) or a total of 17.5 mg during the 10-week period. This would mean that diets nos. I I and 13-16 were not meeting the total iron requirement of the rats during the test period. It might therefore be argued that lack of iron rather than the presence of calcium has retarded haemoglobin regeneration. However, diets nos. 3-6, which supplied ample amounts of iron, also led to retarded haemoglobin regeneration in the presence of calcium. If the rat requires 0-25 mg iron and 50 mg calcium/day, this would give a ratio Ca: Fe of 200: I . Only in diets nos. 13-16 does the ratio Ca: Fe appreciably exceed this value. The fact that, under the conditions of the studies reported here, phosphate does not interfere with the utilization of iron, whereas calcium does, might suggest that the mucosal block (Granick, 1946 ) is in operation and prevents absorption of iron, rather than that the iron has been rendered unavailable by the formation of some insoluble iron salt. If this is so, it is an example of a condition in which the mucosal block is operating contrary to the iron needs of the body. One might perhaps then postulate that the mucosal cells have become saturated with calcium, setting up a block to the further absorption of iron. SUMMARY I . Diets made up of 80 yo bread, to which was added bone meal, calcium carbonate, calcium lactate, calcium chloride, disodium phosphate or commercial sodium hexametaphosphate have been fed to groups of ten anaemic rats (five male and five female) for 10-week periods.
VOl. I 1 Ca and P salts, and iron utilization by rats I33 2. Each of the calcium salts was found to interfere with the utilization of iron as reflected by liver iron stores, haemoglobin regeneration and increase in heart weight.
3. The two phosphates had no significant effect on either the iron content of the liver or on the rate at which haemoglobin was regenerated.
